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(54) Title: HIGH CONTRAST SCREEN MATERIAL 
(57) Abstract 

A high contrast projection or depixelat- 
ing screen comprises a primary matrix (14) of 
a first transparent material, bodies (12) of a 
second transparent material of a different re- 
fractive index from the first material and, ad- 
ditionally, light absorbing or fi Iteming bodies 
(16). In variants, the matrix (1 14) is a light fil- 
tering material and incorporates discrete bod- 
ies (112) of light transmitting material. 
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Title: "High Contrast Screen Material" 

THIS INVENTION relates to a light diffusing optical screen material such as 
may be used, for example, as a rear or front projection screen or as a 
depixelating screen for reducing the perception of individual pixels in a 
pixelated (e.g. LCD) display or, analogously, of the individual scan lines of a 
CRT display. 

The formulation and processing of polymer materials to create d iff users 
suitable as optical screen materials have been described in US-A-2287556 
(Land), US-A-4983016 (Yamamoto), EP-A-0464499 (Sumitomo) and EP-A- 
0843203 (Nashua). These specifications describe symmetrically and 
asymmetrically diffusing optical screen materials which may be created by 
extrusion or casting. Asymmetry in diffusion is imparted typically by 
stretching to create orientation. However all the above materials appear 
"white" to a greater or lesser extent in ambient lighting conditions, that is 
without illumination from an imaging system. The whiteness is a function of 
light scattering by the dispersed particles incorporated in the materials to render 
them light-diffusing. As a result of this whiteness, an image created optically 
in the diffusing material suffers from a lack of contrast. Contrast may be 
recovered or improved for example, by the addition of a polarising film as 
described in the Sumitomo Japanese laid open Application No. 5-1 13606 or by 
the use of a second layer of a tinted acrylic material. Although both these 
approaches can improve contrast, this is achieved with a significant loss in 
brightness (gain), (as much as 50% where a polarising film is used). 

It is an object of the present invention to provide a diffusing material providing 
improved contrast without a significant reduction in brightness. 
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According to one aspect of the invention there is provided a high contrast 
projection, depixelating, or the like screen, comprising a primary matrix of a 
first, transparent material, a first quantity of discrete bodies of a second 
transparent material of a refractive index different from the primary matrix 
material distributed in said primary matrix and a second quantity of discrete 
light absorbing or filtering bodies disnibuted in said primary matrix. 

According to another aspect of the invention, there is provided a method of 
forming a screen according to the first-mentioned aspect, comprising 
compounding, in a molten or plastic state, a first light-transmitting 
thermoplastics matrix material with a second light- transmitting thermoplastics 
material insoluble in, and having a different refractive index from the first, and 
with a third thermoplastics material insoluble in the first, said third material 
being light-absorbing or attenuating, the method further comprising extruding 
the resulting compound through a slot. 

Preferably, particularly where a high density of the discrete bodies in the 
primary matrix is contemplated, the second and third plastics materials are also 
mutually incompatible (i.e. mutually insoluble). 

According to yet another aspect of the invention there is provided a high 
contrast projection, depixelating, or the like screen, comprising discrete bodies 
of a first material and refractive index in a matrix of a second material and 
refractive index, one said material being transparent and the other being light- 
filtering. 

According to still another aspect of the invention there is provided a method of 
forming a screen, comprising forming a mixture comprising a plurality of 
discrete light-transmitting bodies in a fluid, light-filtering manix or binder. 
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forming the resuming m.xture into a thin layer or sheet, and curing or al.ow.ng 
at least said binder to set. 

Embodtments of the invention are described below by reference to the 
accompanying drawings, in which:- 

F1GURE 1 is a schemat.c view, tn cross sect.on perpendicular to the plane of 
the sheet material, through a first form of light differing sheet matena. 
embodying the invention, 

FIGURE 2 is a schemat.c view, in cross section perpendicular to the plane of 
the sheet matena., through another form of light diffusmg sheet matenal 
embodying the invention, 

FIGURE 3 is a v.ew similar to F.gure 2, illustrating a farther embodiment, and 

FIGURE 4 is a v.ew similar to F.gures 2 and 3, illustrating a still further 
embodiment. 

Referring to F,gure 1, a htgh-contrast Hght-diffusing materia, embodying the 
invention composes a transparent primary matrix ,4 mcorporating a first 
quantity of d.screte transparent bod.es .2 embedded in the mamx .4 and of a 
different, for examp.e higher refract.ve index than the matnx ,4, (these bod.es 
being represented in F.gure 1 as unshaded crc.es), and a second ouant.ty of 
d,screte light fi.tenng or attenuat.ng bodies .6 (represented ... Figure 1 by 
shaded crc.es), the bod.es 12 and .6 be.ng fully interspersed and distribute 
evenly but at random throughout the primary maf ix .4. Each body .6 
preferab.y composes a transparent mauix. (preferably of a different, (e* 
hl gher) refractive index than the pnmary matrix) w.thin which is distributed 
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discrete light absorbing particles, such as panicles of carbon-black. 
Alternatively, each body 16 may comprise a transparent material incorporating 
a light filtering dye, such as a neutral (as regards colour - i.e. grey) dye. In 
preferred embodiments of the invention, the primary matrix material 14 and the 
bodies 12 and 16 are of plastics materials, preferably thermoplastics, the manix 
14 defining a plastics sheet or film of a thickness of, typically 0.12 mm, with 
the mean diameter of the bodies 12, 16. being, for example, of the order of 5 to 
10 microns (m" 6 ). In tne preferred embodiment, the ratio, by volume, of the 
first bodies 12 to the primary matrix 14 is 15:85 whilst the ratio, by volume, of 
the second bodies 16 to the primary matrix is of the order of 2:100. The 
percentage, by volume of pigment (carbon black) in the bodies 16 in the 
preferred embodiment is about 2.5%, so that the pigment makes up around 
0.05% by volume of the screen as a whole. 

It will be appreciated that the bodies 16 are, at 5 microns to 10 microns 
diameter, significantly larger than (and additionally much more regular in shape 
than (being generally spheroidal or ellipsoidal)), the particles of filler or 
pigment, (such as carbon black or silica) conventionally incorporated in plastics 
material. (The same also applies, of course, to the bodies 12). It is 
contemplated that the light-transmitting or absorbing, respectively, particles 12 
or 16 need not be of thermoplastics, but may be of other materials such as 
thermosetting resin, or glass (clear or pigmented) for example. 

It will be appreciated that the structure described with reference to Figure 1 
may be achieved in several ways. For example, pre-fonned solid bodies 12, 16 
of the desired size may be mixed with a molten thermoplastics polymer which 
is subsequently extruded, or extruded and blown, to form the sheet screen 
material, or respective quantities of incompatible thermoplastics materials may 
be compounded in a plasticised or molten state to break up the (molten) 
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materials forming the minor proportions of the blend into discrete globules of 
the desired size, suspended in a continuous mattix formed by the molten major 
component, and the resulting material may be formed into a sheet or film by 
any of a variety of methods known per sc. 

In the preferred embodiments, in which the bodies 12 and 14 are formed from 
thermoplastics incompatible with the thermoplastics matrix material 14 and the 
compounded mixture, in a molten or plasticised state is formed into a thin film 
by a process in which a smaller diameter tube formed by extrusion is inflated 
under internal pressure and whilst still in plastically deformable state to a larger 
tube and the inflated tube is drawn off (hauled off) mechanically (and. for 
example, rolled up) all by a process similar to that conventionally used in the 
manufacture of plastic bags, the extrusion and hauling-off tend to stretch the 
matrix 14 and the bodies 12, 16 in the direction of longitudinal extrusion, 
whilst the blowing tends also to stretch the matrix 14 and the bodies 12, 16 
circumferentially in the circumferential direction of the tube. Preferential 
elongation of the bodies 12, 16 in one direction in the "plane" of the sheet 
material renders the light diffusing properties of the material asymmetric, that is 
to say the material diffuses light through a narrower angle in a plane 
perpendicular to the sheet material and parallel with direction of elongation 
than in a plane perpendicular to the sheet material and to the direction of 
elongation. By controlling the draw-off rate relative to the extrusion and 
inflation rates, this asymmetry can be controlled or neutralised to produce a 
light diffusing material having a controlled degree of, or no, diffusive 
asymmetry. Since, with the production method described, a screen material 
having no diffusive asymmetry is one in which each body 12, 16 has, in 
principle, been stretched equally in all directions in the plane of the sheet, it 
will be appreciated that in such a material the shapes of the bodies may range 
from oblate spheroids to circular lenticular or disc-like bodies. 
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Examples of manufacture of optically diffusing screens by the technique 
described above are described in more detail below:- 



Examples 



in the following examples, an extrudable then.oplast.es compound was 
produced by mixing the component polymers in a compounding extruder fitted 
with a cavity transfer mixer. The compound was then extruded into a thin film 
using a conventional extrusion line incorporating film blowing equipment. The 
process temperature was 180°C. The extrus.on die had a diameter of 180 mm 
with a (radial) die gap of 1.2 mm and the extruded material was blown to a 
d.ameter of e.ther 400 mm or 480 mm enabling the production of two 
continuous films (by flattening the blown tube and slitting or trimming along 
opposite longitudinal edges of the flattened tube), of a width of approximately 
24 inches (600 mm) or 30 inches (720 mm) respectively. The results provided 
for Examples 1 and 2 were taken from 30 inch width film, tha, is a bubble 
diameter of about 480 mm. In the process, the bubble is collapsed to prov.de 
two films each representing half the circumference of the bubble. The 
reduction in thickness of 10:1 comes from the ratio of bubble to die diameter 
(about 31) and haul-off rate. Bubble ratios in excess of 5:1 can be achieved. 
The intention, in the examples herein, was to produce a light-diffusing matenal 
with a high angle of v,ew and approximately symmetric light-diffusing 
properties, i.e. diffusion of light substantially equally in all directions The 
haul-off rate controls the symmetry or degree of asymmetry .,. diffusion (for a 
given bubble ratio) whereas the extrus.on rate: tha, >s. the rate at winch the 
extruder pumps material controls the angle of view (mainly by connolhng the 
product thickness). For symmetric materials the haul-off rate and the extrus.on 
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reduction. 
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, similar for .he exemplified appro*. 10 1 thickness 



This exaprple « in.ended as . «P»- - — *- " 
performance of . seen marenal embody,,,* Ore inv.noon c„u,d Italy 
sussed Enable pi»s,cs — was compounded, b„„ ,„ 8 

IL^isLpoi, wi* polys-yrene res,,,. 2,0.0. ..u.i.able from Vio.or 
Ptasli 0 S , ,„ ,he ,»„0 P5 : ,5. and ,he rtesuhinp ma.erial exmadud ,ron E „ n 

exlra sio„ and b.ow.nP was ,24 p,n. Samples of m.s «. were lamina.ed ,o . 

pol ,„ s ,n B fdm. Po.aroid W KE and sapara.el, ,o a ed auryhc she. ». 

La, dU of seh.ch was 03 »d - a s,m„a, acylic *« -* • 
d«nsi,y of 0.2. As the «hylen=/«hyl ac„la,e copolymer res,,, and 

p^ene -* - - «* - " S " bS '"" a " y "T" "' of 

o*er) ,he compound process resolrad in , ,u,si emulsion o, drsparsr.n of 

lie orople.a of mohen polysPyrene rcsu, in ,„c molien acny.a.a copo ymcr 
res i„. Because of .he difference in refmcrrve index of *. .» — a. .he f.lm 
produced was light-diffusing. 

"mp,c m accordance w,„, ,h. preao ou„o,r. rhe compound^ nod 

e,,rus,on prooesa as described in Example I was rcpeared exoep, .h., * 
compound comprised, in add.pon ,o e.hylen.ferhyl ream n„d c. 

po.ylyrepe resiu in to sum,e peoporrrons as in Example ,. 2% of pipmen.ed 

, . ,« black 1002 is available from Elf Alochem and 
(Polystyrene Lacqrene 16j black iuu- 

contains less than 3"/. carbon black) 
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The materials produced in accordance with Examples I and 2 were compared 
in respect of angle of view, gain and connast. The results are summarised in 
Table 1 as follows: 



Table 1 





Angle of View 


Gam 


Connast 


Material of Example 1 
(unlaminated) 


70 x65 


1.74 




Material with polarised 
layer 


71 x 64 


0.86 


0.33 


Material with tinted acrylic 
layer (neutral density 0.3) 


65 x57 


0.94 


0.3 


Material with tinted acrylic 
layer (neutral density 0.2) 


65 x57 


1.18 


0.2 


Material of Example 2 


66x60 


1.56 


0.2 



(The two figures in each entry in the Angle of View column in Table 1 denote 
the angle of view in two orthogonal planes, the material being in each case 
asymmetrically diffusing. It will be understood that the polarised layer and 
tinted acrylic layer referred to were laminated to the respective samples of the 
material of Example 1 in order to approximate to the contrast-enhancing effect 
of the pigmented bodies in the material of Example 2). 

Although the gain measurement for the material of Example 2 is slightly 
reduced, as compared with the unlaminated material of Example 1, it is 
substantially greater than for the other material of improved connast illusnated 
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in the table (and in which the improved contrast is achieved by lamination with 
either a tinted acrylic layer or a polariser layer). 

Whilst, for the purposes of the measurements illusn ated in the above table, the 
material of Example 2 was not laminated to any other material, it will be 
understood that, in any particular application, that extended, blown material 
may be laminated to a transparent or reflective substrate or superstrate. 

The materials described may also be used with advantage in other areas where 
optically diffusive screens are utilised, for example, as layers to be incorporated 
on or in LCD displays, particularly pixelated LCD graphic displays, for 
example to reduce the susceptibility of the individual pixels. 

Referring to Figure 2, a high-contrast light-diffusing material embodying the 
invention, according to another aspect, comprises, arranged on a supporting 
substrate 1 10, a light-diffusing layer comprising discrete nansparent bodies 1 12 
embedded in a matrix 114 of a lower refractive index comprising a light- 
filtering material preferably with neutral filtering characteristics (i.e. 
attenuating all wavelengths of colour substantially equally so as not to impart 
any colour "tinting"). 

In the arrangement shown, the transparent bodies 1 12 are in the form of spheres 
of substantially the same diameter as one another and the thickness of the 
matrix 1 14 corresponds substantially to the diameter of said spheres, so that the 
spheres lie in a mono-layer resting on the upper surface of the substrate 110 
and are just exposed at the free surface of the matrix layer 114. 

Where the layer 1 12 is transparent, a parallel beam of light directed normally 
onto the rear (lower) surface of the layer 1 10 will pass therethrough and the 
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portions of the beam aligned with the transparent spheres 1 12 will be refracted 
thereby, (because the matrix 1 14 is of a lower refractive index than the spheres 
112) to exit from the layer 1 12, 1 14 over a range of different directions, i.e. to 
be diffused. Each sphere 112 thus acts as a tiny convex lens. It will be 
understood that, where each sphere extends precisely for the whole depth of the 
matrix layer 1 14 and no further, any ray of light, perpendicular to the plane of 
the screen, passing through such a sphere 112 other than precisely along its 
vertical axis, will also have to pass through a certain amount of the matrix 
material 114 before reaching the sphere 112 and after leaving the latter and 
before exiting from the diffusive layer and thus will be, to some extent, 
attenuated by the matrix material 1 14. Clearly if the matrix material 1 14 were 
entirely opaque, with the arrangement illustrated in Figure 2. substantially no 
light could pass through the product. However, by judicious selection of the 
darkness of the filter 114, it can be ensured that, for each sphere 112, the 
attenuation of light for light entering the layer 112, 114, normally, (i.e. 
perpendicularly) within a radial distance from the central axis of the sphere 
which is only slightly less than the radius of the sphere itself, is significantly 
lower than for light passing normally through the matrix material 1 14 without 
passing through any sphere 112. Accordingly, light passing through the 
spheres 1 12 and thus subjected to the "scattering" or "diffusing" effect of the 
spheres, is veiy little attenuated whilst light passing through the matrix material 
between adjacent spheres, is severely, preferably almost entirely, attenuated. It 
will be appreciated that, where the material is used as a rear projection screen, 
for example, light which passes through the matrix material without deviation 
will contribute nothing to image forming for any observer not viewing the 
screen along a line precisely perpendicular to the latter. More importantly, 
however, the dark nature of the manix significantly reduces, in such a scenario, 
the amount of ambient light, (and thus light without image content), which may 
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be reflected towards an observer, and thus minimises the loss of visual contrast 
experienced by an observer in high ambient light conditions. 

Conversely, Figure 3 illustrates an arrangement which corresponds 
substantially with that of Figure 2 except that in the arrangement of Figure 3 it 
is the spheres 112' which are opaque and the matrix material 114' which is 
transparent. In this case, the transparent matrix material 1 14' preferably has a 
refractive index higher than that of the spheres 112' so that light passing 
through the substrate 110 and entering the regions between adjacent opaque 
spheres 112' will either be totally reflected at the boundaries between the 
spheres 1 12' and the matrix 1 14' or will tend, at any rate, to be refracted to pass 
only through minor portions of the spheres 1 1 2' and re-enter the transparent 
region, again enhancing the proportion of the image-forming light scattered by 
the transparent regions as compared with light reflected from the other regions. 
In either case (Figure 2 or Figure 3) the effect is to enhance the screen contrast, 
as compared with a plain light-scattering Lambertian front or rear projection 
screen, thereby enhancing contrast in high ambient light conditions. 

It will be appreciated that, in practice, the desired effect may be achieved, at 
least to a major extent, even if the heights of the bodies 112, 112' relative to the 
upper surface of the substrate 1 10 do not correspond exactly to the depth of the 
matrix 114, 114'. Indeed, with the arrangement described with reference to 
Figure 2, the contrast afforded by the material may be significantly improved if 
the matrix 1 14 is of a depth somewhat less than the heights of the bodies 1 12, 
perhaps even only half the heights of the spherical bodies 112. It will also be 
appreciated that the bodies 1 12 need not be spherical but may be of some other 
shape. 
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Furthermore, it will also be appreciated that the desired contrast enhancing 
effect may be achieved even if the matrix 114, 114' is of a somewhat greater 
depth than the bodies 112, 112' and, indeed, may be achieved where the bodies 
112 are not arranged strictly in a mono-layer but in a layer of several bodies 
deep, as illustrated in Figure 4. 

As with the embodiment of Figure 1, the structure described with reference to 
Figures 2 to 4 may be achieved in several ways. Thus, for example, pre-formed 
solid bodies 112 of transparent material may be mixed with a tinted or dyed 
molten thermoplastics polymer which is spread on the subsnate 1 10 in a thin 
layer in a molten state and allowed to harden or solidify to form the material of 
Figure 2 or, alternatively, tinted or opaque spheres 1 12' may be mixed with a 
molten and transparent thermoplastics polymer which is likewise spread in a 
thin layer on the substrate 1 10 and allowed to harden or solidify, to form the 
material of Figure 3. Alternatively, of course, the initially fluid manix material 
may be a monomer or other polymer precursor which is spread in a fluid state 
onto the matrix 1 10 and thereafter irradiated or otherwise caused to polymerise 
or set. In further variants of the method, mutually incompatible liquids, one 
being dyed or tinted, may be mixed together so that small bodies or droplets of 
the one are dispersed within the other to form an emulsion or quasi-emulsion 
which is spread onto the substrate after which the materials are allowed or 
caused to harden, at least the matrix material is caused or allowed to harden. 

Thus, a minor proportion of a polymer containing pigment or dye may be 
dispersed within the bulk of a transparent polymer material incompatible with 
the pigmented or dyed polymer, such that the pigment or dye remains within 
the first-mentioned polymer and is not dispersed in the bulk of the transparent 
material. As a result, when the resulting product is used as a projection screen, 
contrast is enhanced and gam substantially unaffected. 
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Whilst, in the above description with reference to Figures 2 to 4, it has been 
assumed that the substrate 110 is transparent, it will be appreciated that the 
substrate 1 10 may be made reflective, for example, by being formed as a layer 
of reflective metal foil, where the material is to be used as the front projection 
screen. Furthermore, of course, the subsnate 110 may be dispensed with 
altogether. 

If desired, the material described with reference to Figure 1 may also be made 
so thin that the bodies 12, 16, have diameters of the same order as the thickness 
of the screen, so that the bodies 12, 16 effectively form a mono-layer. 

As with the embodiment of Figure 1, the screen of any of Figures 2 to 4 may be 
made by a process in which a blend of incompatible thermoplastic polymers is 
formed into a thin film by forming a smaller diameter tube by extrusion and 
inflating the tube under internal pressure and whilst still in plastically 
deformable state to a much larger tube, by a process similar to that 
conventionally used in the manufacture of plastic bags 
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CLAIMS 



1 . A high contrast projection, depixelating, or the like screen, comprising a 
primary matnx of a first, transparent material, a first quantity of discrete bodies 
of a second transparent matenal of a refractive index different from the pnmary 
matrix matenal distributed in said primary matrix and a second quantity of 
discrete light absorbing or filtering bodies distributed in sa.d primary matnx. 

2. A screen according to claim 1 wherein the bod.es of said second 
quantity each compnse a matrix of a transparent material incorporating light 
absorbing or opaque particles. 

3. A screen according to claim 1 wherein the bod.es of sa.d second 
quantity each comprise a transparent material incorporating a light filtering dye. 

4. A screen according to claim 2 or claim 3 wherein the transparent 
material or matrix material of sa.d second quantity of discrete bodies has a 
different refractive index than from said primary matrix. 

5. A screen according to claim 4 wherein the materials of said first and 
second quantity have higher refractive indices than sa.d primary matrix. 



6. 



A high contrast projection, depixelating, or the like screen, compnsing 
discrete bodies of a first matenal and refractive index in a matrix of a second 
material and refract.ve index, one sa.d material being transparent and the other 
being light-filtering. 
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7. A screen according to claim 6 wherein said discrete bodies are light- 
transmitting bodies and said matrix is a light-filtering binder of lesser 
transparency than said bodies. 

8. A screen in accordance with claim 6 or claim 7, wherein said layer has a 
thickness corresponding substantially with the mean diameter of said bodies. 

9. A screen according to any preceding claim wherein said discrete bodies 
are substantially spherical. 

10. A screen according to any preceding claim wherein said discrete bodes 
are extended substantially equally in all directions in the plane of the screen. 

11. A screen according to any of claims 1 to 8 wherein said discrete bodies 
are extended or elongated preferentially in one direction in the plane of the 
screen whereby the screen has asymmetric light-diffusing properties. 

12. A method of forming a screen in accordance with any of claims 1 to 5, 
comprising forming a mixture comprising a plurality of discrete light- 
transmitting bodies and a plurality of discrete light absorbing or attenuating 
bodies in a fluid, light-transmitting matrix or binder, forming the resulting 
mixture into a thin layer or sheet, and causing or allowing at least said binder to 
set. 

13. A method of forming a screen in accordance with any of claims 1 to 5 
comprising compounding, in a molten or plastic stale, a first light-transmitting 
thermoplastics matrix material with a second light-n admitting thermoplastics 
material insoluble in, and having a different refractive index from the first, and 
with a third thermoplastics material insoluble in the first, said third material 
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being light-absorbing or attenuating, the method further comprising extruding 
the resulting compound through a slot. 

14. A method of forming a screen in accordance with any of claims 6 to 8 
comprising compounding, in a molten or plastic state, two mutually insoluble 
thermoplastics materials one of which is a tinted, light-filtering material and 
extruding the resulting compound through a slot. 

15. A method according to claim 13 or claim 14 wherein the material is 
extruded through an annular slot to form a tube which is blown, whilst the 
material is still at a temperature at which it is plastically defonnable, to form a 
thin tubular film. 

16. A method according to claim 15 wherein the tubular film is subsequently 
slit to form a thin sheet. 

17. A method according to any of claims 1 to 5 comprising forming a 
mixture of a first, liquid settable, light-transmitting synthetic resin material, a 
second light- transmitting material insoluble in the first material and having a 
different refractive index from the first material, and a third light-nansmitting 
material insoluble in the first material and being light-absorbing or attenuating, 
said second and third materials being in the form of discrete, finely dispersed 
bodies, the method including casting the mixture onto a support or mould and 
covering or allowing said first material to set in a thin layer or sheet. 

18. A method according to claim 17 wherein one or both of said second and 
third materials is a liquid, at least during said mixing. 
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19. A projection, depixelating or the like screen, substantially as 
hereinbefore described with reference to and as shown in the accompanying 
drawing. 

20. A method of forming a projection, depixelating or the like screen, 
substantially as hereinbefore described with reference to the accompanying 
drawing. 
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Industrial applicability (IA) Yes: Claims 1-18 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 



Vii.uei loin ucicvi- 

The following de.eots in the form or contents of the international application have been noted: 
see separate sheet 



VIII Certain observations on the international application 

The following observations on the Canty of the cla.ms, descript.on, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Claims 19 and 20 are not in conformity with Rule 6.2 (a) PCT because they rely in 
respect of the technical features of the invention on reference to drawings. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Novelty and Inventive step 

Reference is made to the following documents: 

D1 : US-A-3 679 451 (MARKS AMET AL) 25 July 1972 (1972-07-25) 
D2 : US-A-3 751 135 (CLAUSEN E ET AL) 7 August 1973 (1973-08-07) 
D3 : GB 401 700 A (TRANS-LUX DAYLIGHT PICTURE SCREEN 

CORPORATION) 14 November 1933 (1933-11-14) 
D4 : US-A-2 378 252 (STAEHLE H C ET AL) 12 June 1945 (1945-06-12) 
D5 : PATENT ABSTRACTS OF JAPAN JP 07 005570 A (KEIWA SHOKO KK) 

(English Abstract) 10 January 1995 (1995-01-10) 
D6 : PATENT ABSTRACTS OF JAPAN JP 07 077681 A (TOPPAN PRINTING 

CO LTD) (English Abstract) 20 March 1995 (1995-03-20) 
D7 : US-A-5 563 738 (VANCE DENNIS W) 8 October 1996 (1996-10-08) 
D8 : EP-A-0 843 203 (NASHUA PHOTO LIMITED ;NASHUA CORP (US)) 20 May 

1998 (1998-05-20) cited in the application 

Documents D1 , D4, D5 and D6 were not cited in the international search report. 

1 .a) The present application does not satisfy the criterion set fort in Article 33(2) PCT 
because the subject matter of claim 1 is not novel. Document D1, which is 
regarded as being the closest prior art, discloses (the references in parentheses 
applying to this document): 

A high contrast projection screen, comprising (cf. Fig. 3 and col. 3, In. 30-col. 5, In. 
14) 

a primary matrix of a first, transparent material (non-glare transparent polymeric 
coating (5)), 
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a first quantity of discrete bodies (particles (8) or (9)) of a second transparent 

material of a refractive index different from the primary matrix material distributed 

in said primary matrix (cf. col. 4, In. 7-12 and In. 61-73) and 

a second quantity of discrete light absorbing or filtering bodies (10) distributed in 

said primary matrix (cf. col. 4, In. 12-17 and In. 54-59). 

Therefore in view of D1 the subject matter of claim 1 is not novel. 

1 .b) It is noted that the subject matter of claim 1 is well known in the prior art, see for 
example: 

a) D2: (cf. Fig. 2 and col. 1, ln.54-col. 2, In. 61), where a rear projecting screen 
comprises an opaline or milky plastic sheet of transparent resin wherein 
calcium and/or magnesium carbonate grains and light refracting glass 
particles of higher refractive index that the transparent resin are dispersed, 

b) D3 (cf. pg. 1 , In. 57-pg. 2, In. 46), where a screen is formed from cellulose- 
acetate material having incorporated therein a light diffusing agent and a 
light-filtering agent, 

c) D4 (cf. Fig. 4 and pg. 2, left col., In.5-right col., In. 11), where a screen (10') 
comprises a light absorbing layer (16) of thermoplastic material or gelatin 
containing a light absorbing substance, such as dyes, or dopes and lacquers 
containing dark pigments or dark coloured varnishes, and transparent light 
refracting spherules (17), or 

d) English abstract of D5, where transparent beads (5) and/or coloured beads 
(4) are dispersed in a transparent plastic resin (binder (3)) forming a sheet 
material for a screen. 

Each one of these documents renders the subject-matter of claim 1 not novel. 

2) Dependent claims 2-5 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in 
respect of inventive step, the reasons being as follows: 

-claims 2 and 3 are obvious in view of English abstract of D6, where liquid crystal 
droplets (10) containing a light filtering dyestuff (8) are dispersed into a polymeric 
medium, 

-claim 4 concerns a choice of material parameters which the skilled person would 
select, in accordance with circumstances, without the exercise of inventive skill. 
See e.g. D4 (cf. pg. 2, left col., In. 50-59), where the material for the light 
refracting bodies or spherules (17) can be selected to have refractive index 
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between 1 .45-1 .75, 

-claim 5 concerns an obvious choice of material parameters, see e.g. D2, where 
the refracting particles are selected to have a refractive index 5-15 % higher than 
the index of refraction of the material into which they are dispersed. 

3) The present application does not satisfy the criterion set fort in Article 33(2) PCT 
because the subject matter of claim 6 is not novel. Document D1 (cf. Fig. 3 and 
col. 3, In. 52-72) discloses a high contrast projection screen comprising discrete 
bodies ((8) or (9)) of a first material and refractive index in a matrix (5) of a second 
material and refractive index, one said material being transparent and the other 
light-filtering (cf. col. 4, In. 60-73). See also point (1 .b) above, where other 
documents ((a)-(d)) are mentioned containing all technical features of claim 6. 
Each one of these documents renders the subject-matter of claim 6 not novel. 

4) Dependent claims 7-1 1 do not contain any features which, in combination with 
the features of any claim to which they refer, meet the requirements of the PCT in 
respect of noveity the reasons being as follows: 

-claim 7 is disclosed in D1 where the non-glare coating (5) is provided with 
absorbing materials (10) and the particles ((8), (9)) are transparent (cf. col. 4, In. 
54-73). In general the concept of light-transmitting discrete bodies dispersed in a 
matrix of a light-filtering binder of lesser transparency than said bodies is known in 
the prior art, see e.g. D2 (cf. Fig. 2 and col. 1 , In. 54-col. 2, In. 20), where 
transparent, light-refracting particles are dispersed in an opaline or milky plastic 
sheet, or D4 (cf. Fig. 3, 4 and pg. 2, left col., ln.5-63), where a screen (10) 
comprises a light absorbing layer (16) through which transparent light refracting 
spherules (17) extend. 

-claim 8 is known from D4 (cf. Fig. 4) where the screen (10 1 ) has the size of the 
spherules (17). 

-claims 9-11 are known from D4 or D1 , where the discrete bodies have different 
shapes or different alignments i.e. spherical as in D4 (cf . Fig. 2 and 3) or plate or 
rod shape aligned as in D1 (cf. Fig. 1 and col. 4, In. 67,68 and col. 5, In. 29-32). 
See also D7 (cf. claims 8-10) for beads of different shapes used in a light filter. 

5) The present application does not satisfy the criterion set fort in Article 33(2) PCT 
because the subject matter of claim 12 is not novel. D1 (cf. col. 5 In. 15-28 and 
claim 32), discloses a screen of similar composition in the form of a non-glare 
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sheet, where a mixture of the composition of the non-glare sheet is formed into a 
fluid coating layer which is then allowed to dry. 

6) The present application does not satisfy the criterion set fort in Article 33(3) PCT 
because the subject matter of claim 13 and 14 does not involve an inventive step. 
The screen is known from D1. Claims 13 and 14 differ from D1 in that the method 
of manufacturing is by extrusion of a compound comprising different 
thermoplastics instead of allowing the compound to dry as in D1 . The problem to 
be solved by the present invention may therefore be regarded as how to provide 
an alternative method to manufacture a light diffusing screen. D8 (cf. pg. 5, In. 58- 
pg. 6, In. 20) discloses the manufacturing of a light diffusing screen by extruding a 
compound through a slot, said compound comprising a mixture of the components 
of the screen. The person skilled in the art would therefore consider to use such a 
method in order to produce the screen of claims 1-5 or 6-8. 

7) Dependent claims 15 and 16 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step the reason being that they are obvious in view of 
the manufacturing method as described in D8 (cf. pg. 6 In. 16-20). 

8) The present application does not satisfy the criterion set fort in Article 33(2) PCT 
because the subject matter of claims 17 and 18 is not novel. D3 (cf. pg. 2, In. 46- 
107) discloses a screen made of similar materials, where the materials are mixed 
in a semi-fluid or viscous condition, then spread over a suitably dimensioned plate 
(support or mould) and allowed to set. 

Industrial Applicability 

Industrial applicability is given in the field of image projection screens (Article 33(4) 
PCT). 

Re Item VII 

Certain defects in the international application 

1) The claims are not drafted in the two-part form contrary to the requirements of 
Rule 6.3(b) PCT. 

2) The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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Re Item VIM 

Certain observations on the international application 

The following deficiencies are observed which lead to lack of clarity contrary to the 
requirements of Article 6 PCT: 

1) The term "or the like" used in claims 1 and 6 is vague and unclear leaving the 
reader in doubt as to the meaning of the technical features to which it refers, 
thereby rendering the definition of the subject-matter of said claims unclear. 

2) According to the requirements of Rule 10.2 PCT, the terminology shall be 
consistent throughout the application. This requirement is not met in view of the 
use of the expressions "light absorbing or filtering bodies" in claim 1 and "light 
absorbing or attenuating " in claims 12, 13 and 17 for the same feature. 

3) The term "...allowing at least said binder to set" in claim 1 2 is not clear as to 
whether it means that either said matrix or said binder is allowed to set, or at least 
the binder from all the other components (i.e. discrete bodies) of the mixture is 
allowed to set. 

4) The following terms should be added in the corresponding claims in order to 
improve their clarity: 

-claim 5 : "...first and second quantity of discrete bodies have..." 
-claim 14 : "...one of which is tinted, light-filtering material and the other 
transparent and extruding...". 

5) The term "said layer" in claim 8 has not been prior defined. Presumably it implies 
the screen forming a layer. 
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